Nerve growth factor-induced endocytosis of TWIK-related acid-sensitive K⁺ 1 channels in adrenal medullary cells and PC12 cells.
TWIK-related acid-sensitive K(+) (TASK) channels belong to a family of two-pore domain K(+) channels which produce background K(+) currents and are involved in important physiological functions, such as acidosis detection. We have recently elucidated that TASK1-like channels function as a sensor of acidosis in rat adrenal medullary (AM) cells and thus are indispensable for the endocrine function of AM cells. Here, using pharmacological, electrophysiological and biochemical methods, we studied how the expression and localisation of TASK1 channels are regulated in rat AM cells and PC12 cells. PC12 cells were found to express not only TASK1 but also TASK3 channels, and they did not constitute a heterodimer. The exposure of AM cells and PC12 cells to nerve growth factor (NGF) induced endocytosis of TASK1, but not TASK3 channels, in a clathrin-dependent manner. Mutation analysis of the TASK1 channel revealed that the dileucine motif (LL263/264) was involved in at least part of the endocytosis. Plating GFP-TASK1-expressing PC12 cells onto a sheet of fibroblasts, which produced NGF, resulted in the endocytosis of GFP-TASK1 channels. Additionally, the expression of TASK1 channels at the protein and mRNA levels was suppressed in PC12 cells treated with NGF for 2 weeks. These results indicate that NGF suppresses the expression of TASK1 channels in the plasma membrane via not only endocytosis but also the inhibition of gene transcription. Thus, no access to NGF may play a major role for the maintenance of TASK1 channels in the cell membrane in AM cells.